Abstract. In this paper, we show the rst method to construct vectorial bent functions which satisfy both the largest degree and the largest number of output bits simultaneously. We next apply this method to construct balanced vectorial Boolean functions which have larger nonlinearities than previously known constructions.
Introduction
Boolean functions play an important role in block ciphers (for example, see 3, 7, 8, 10, 11] ) and stream ciphers 12, 2] . The nonlinearity N f of a Boolean function f(x 1 ; : : : ; x n ) is de ned as a distance between f and the set of a ne functions fa 0 a 1 x 1 a n x n g. N f should be large to resist the linear attack 2, 6].
f(x 1 ; : : : ; x n ) is said to be a bent function if it has the maximum nonlinearity 5, 9] . More generally, we say that a vectorial Boolean function F(x 1 ; : : : ; x n ) = (f 1 ; : : : ; f m ) is a (n; m)-bent function if any nonzero linear combination of f 1 ; : : : ; f m is a bent function. For (n; m)-bent functions, it is known that 7] m n=2 : (1) On the other hand, the degree of f, deg(f) In block ciphers, deg(F ) should be large to resist the higher order di erential attack 4]. For (n; m)-bent functions, it is known that 5, 9] deg(F ) n=2 : (2) However, no construction method has been known so far which achieves both equalities of eq.(1) and eq.(2) simultaneously. In this paper, we show the rst method to construct (n; m)-bent functions which satisfy the both equalities of eq. (1) 
Proposed Construction
We now present a method to construct (n; m)-bent functions which satisfy both equalities of Proposition 2.3. . . . Then eq. (9) (2 n=2 ) from Proposition 3.6. On the other hand, if eq. (10) 
